INTRODUCTION
Vulval lichen planus (VLP) is an immune mediated inflammatory condition with three main clinical variants: erosive, papulosquamous and hypertrophic [1] . The disease can have a profound impact on quality of life and is often a therapeutic challenge due to treatment resistance in all variants of VLP and limited evidence-based guidance on which to base assessment and treatment decisions. VLP is a relatively uncommon condition. The exact prevalence is unknown although in the UK, VLP accounts for approximately 1% of referrals to dermatologists [2] . It typically occurs in women aged 50-60 years who may present with constant or intermittent pain, burning, pruritus and/or dyspareunia. The examination findings are variable but may include erythema, erosions, a white lacey pattern, hypertrophic areas and scarring with architectural distortion [3] . The most common form of VLP is the erosive variant, which presents as glassy, brightly erythematous erosions associated with white reticulate striae known as Wickham's striae [1, 4, 5] . Erosive vulval LP (EVLP) is a chronic inflammatory condition [6] which may cause severe scarring and tissue destruction resulting in urinary and sexual impairment. Although the pathogenesis of LP remains unclear, there is some evidence supporting a T-lymphocyte response to autoantigens [7] . This in turn results in apoptosis of epithelial cells and chronic inflammation. Hence, most therapies reported to improve LP have immune modulatory or immune suppressive effects [8] . An HLA-associated genetic susceptibility has been reported [9] . Chronic liver disease, particularly that due to Hepatitis C infection, may be associated with lichen planus in certain parts of the world such as the Mediterranean basin and Japan but has not been found in the UK [10] .
The lack of standardised outcome measures has been highlighted by a systematic review [3] , which greatly hinders meaningful research into this and other vulval diseases.
The aims of this study were to describe current management of women with VLP in the multidisciplinary vulval dermatology clinic at the RWH, Melbourne, to compare this with reported practices from the literature and provide focus for future research needs.
METHODS
A retrospective case note review of all patients diagnosed with VLP (all variants) between 2009-2012 was undertaken. Patients were identified via a prospectively maintained database of all women attending the vulval clinic at the RWH. Ethics approval was sought but not considered necessary by the hospital ethics committee. All patients with a dermatologist-determined diagnosis of VLP were included. Data collected comprised age at presentation, duration of symptoms, symptoms, examination findings, histology and treatment utilized.
Patients were categorized as either responders (treatment remained unchanged or downgraded) or non-responders (second or third-line treatment required). Speculum examination was not routinely performed so vaginal disease could not be commented upon.
RESULTS
Eighty women were identified with a clinical diagnosis of VLP. The mean age at presentation was 59.8 years (range 19-81 years). The median duration of symptoms prior to diagnosis was 2.5 years. Onset of disease was premenopausal in 6 patients (7.5%), perimenopausal in 8 (10%), and postmenopausal in 66 (82.5%). Table 1 details the frequency of presenting symptoms and examination findings. No standardized severity scores, either patient or clinician reported were used. Two out of 70 patients, who reported pain, were assessed using a pain score. There were no patients who had evidence of dysplasia or squamous cell carcinoma. A biopsy was performed in 57 (71%) patients. Of these, 48 confirmed lichen planus, and 9 were considered non-diagnostic. The remainders were not biopsied as the clinical picture was strongly suggestive of VLP or the patient declined biopsy.
Treatment

First-line therapy
First-line therapy and response are detailed in Table 2 . Monotherapy with a topical agent was used in 62 (78%) patients, with 60 of these treated with a topical steroid. Fifteen patients (19%) were commenced on dual topical first-line therapy, with a topical steroid in combination with either clindamycin or clotrimazole. Of the remaining patients, 2 (2.5%) were commenced on a systemic agent methotrexate alone and 1 (1.25%) was commenced on prednisolone.
Of those 60 patients on topical steroid first-line monotherapy, 8 (10%) received clobetasol proprionate ointment 0.05%, 5 (63%) of which responded; 37 (46.25%) betamethasone dipropionate in optimizedvehicle ointment, 16 (43%) of which responded; 12 (15%) methylprednisolone aceponate ointment, none of which responded and 3 patients (3.75%) were commenced on hydrocortisone acetate 5% foam (administered topically to the vulva), none of which responded. Average duration of first-line therapy before determining response was 15.4 weeks and overall, 26 patients (32%) were graded as having a good response. All patients were advised to include good vulval skin care in the management of their VLP, which included use of a soap-free wash and wearing cotton underwear. 
Second-line therapy
Second-line therapy and response are detailed in Table 3 . Fifty-four patients (67.5%) required second line treatment. Twenty (37%) responded and 34 (62.9%) required third-line treatment (Table 3) after an average of 15.3 weeks. Systemic agents were used in 24 patients and included methotrexate (15), prednisolone (7), hydroxychloroquine (1), azathioprine (1) (mostly used in conjunction with a TCS) and one patient was commenced on both methotrexate and prednisolone in combination with a topical steroid. Six patients were commenced on a higher dose of 10mg methotrexate and all responded in comparison to the 8 patients who were commenced on a lower dose of 5-7.5mg who required treatment upgrade.
Six patients were treated with prednisolone between doses 5mg to 50mg. Amitriptyline (12) and gabapentin (1) were used on occasion as adjunctive treatments with good outcomes. 
DISCUSSION
This retrospective case note review examines the management of patients with VLP presenting to the multidisciplinary vulval clinic at the Royal Women's Hospital in Melbourne, Australia. It provides insight into current Australian practice and allows comparison with other international centres.
The mean age of presentation to the RWH of 59.8 years is consistent with current literature [3, 6] . A UK audit of treatment used in 172 patients with VLP established that a very potent topical steroid (clobetasol diproprionate ointment) was used as first line therapy in 75% of cases with a 66% response rate [3] . Other studies have reported a 75% improvement in response to a very potent topical steroid, mostly clobetasol proprionate ointment [3] . A retrospective clinical study by Santegoets et al. in the Netherlands reported that of 95 patients treated with topical steroids, 70% showed a slight to moderate improvement with no improvement at all in 30% [11] . A majority of their patients (67.4%) were initially treated with Clobetasol propionate 0.05% ointment twice daily for a month before tapering to a maintenance treatment [11] . None of their patients were treated with systemic medication [11] . Kennedy and Galask in the U.S performed a retrospective review, which concluded that treatment with TCS was employed at the lowest potency possible and when response was adequate, treatment was tapered off [12] . They also used topical immune suppressant therapy (tacrolimus and pimecrolimus), which did not result in a better outcome than the other treatments employed (typically topical steroids) [12] .
In Australia, Clobetasol proprionate ointment is not available as a proprietary agent; therefore Betamethasone dipropionate OV is used as an alternative and considered to be close to Clobetasol dipropionate 0.05% in potency. However, in our study 62.5% responded to topical Clobetasol dipropionate, in keeping with the published literature and only 43.2% to Betamethasone dipropionate OV as first line therapy.
Another retrospective audit from a large centre in Sydney [13] of 131 patients with VLP concluded that oral prednisolone alone at a mean dose of 17mg or 5mg, as an adjunct to TCS was effective, safe and well tolerated [13] . In our study, only one patient was commenced on oral prednisolone (5mg) as first-line treatment with no response. 11.1% (6/54) were commenced on oral prednisolone alone as second-line treatment with the dose tapered as symptoms improved. Three patients were commenced on a higher dose of 50mg and had better response than the three who were on 20mg and 5mg Prednisolone.
The UK audit by Simpson et al. used 16 different systemic agents when other first-line treatments failed to provide adequate disease control [3] . Prednisolone (13/37) and hydroxychloroquine (8/37) were the most frequently used initial systemic agents after failure of topical treatment. Hydroxychloroquine was used longer-term to maintain disease control [3] . In our study, hydroxychloroquine was only used in 1 patient as second line therapy and was not effective. Fisher and Bradford [13] report on the successful use of prednisolone and methotrexate as first line therapy, which is partially supported by our findings. Systemic therapy should be considered in cases where permanent scarring is probable or when topical therapy has failed to halt the progression of the disease. Currently, there is insufficient evidence to recommend a particular systemic agent [5] .
A randomized control trial was recently published on vulvovaginal photodynamic therapy vs. topical corticosteroids in erosive lichen planus [14] . Forty women were randomized to one session PDT or daily applications of clobetasol proprionate 0.05% ointment (or optional hydrocortisone acetate 1% foam) and after 6 weeks all patients were allowed to use topical corticosteroids as needed. The reduction after 6 weeks in clinical scores and in pain visual analogue scale scores was measured. Patients in the PDT group reported significantly less topical corticosteroids and the study concluded that vulvovaginal PDT seems to be an effective and safe treatment for erosive lichen planus.
The RWH does not routinely utilise patient reported outcome measures such as impact of disease on quality of life or a validated disease severity score. Clinical assessment was mostly documented via a schematic diagram of clinical features and a global severity score (mild, moderate, severe which is in line with other practice). A UK audit on randomized controlled trials for vulval skin disorders concluded that there was a lack of standardized outcome measures [3] and assessment mostly consisted of a diagrammatic representation of clinical features (87%), and/or global measures such as mild/moderate/severe as determined by the treating clinician [15] .
The major limitation of this case note review was the lack of documented severity measures.
This study carries the inherent limitations of a retrospective case file review. Certain variables that may have influenced the findings were not consistently documented and therefore could not be measured, namely the presence of vaginal, oral or cutaneous LP, other co-existing vulval disorders for example atrophic vulvo-vaginitis and concomitant medical therapy (including oestrogen replacement). The retrospective grading of severity and level of improvement will have inevitably misclassified some patients and skewed the findings. However the findings are consistent with those of other studies and ultimately are meant to inform future investigation rather than provide empirical evidence.
In conclusion, women with VLP presenting to the RWH vulval clinic are treated with a potent topical steroid as first line and typically either methotrexate or prednisolone as second line, which is in line with published reports from other centres. However, there is evidence that treating early with low dose prednisolone or methotrexate in conjunction with a TCS may improve outcomes earlier and this requires further investigation. Future research should focus on developing severity measures for women with vulval disease and establishing efficacy for commonly used treatment regimes.
What's already known about this topic?
 VLP is an immune mediated inflammatory condition that is often resistant to treatment.  There is a paucity of evidence on which to base treatment decisions.  There are no disease specific quality of life or severity measures.
What does this study add?
 Supports the use of ultra-potent topical steroids as first line treatment  Provides limited evidence for the use of methotrexate as a second line therapy  Highlights the heterogeneity in the assessment and management of VLP.
